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(57) Abstract: 




PURPOSE: A. delnterlacing device and method using 
consecutive four interlace fields is provided to 
minimize a degradation of an image quality and a 
deteriorating of a homogeneity of a screen at an 
edge portion. 



CONSTITUTION: A field memory(IO) receives and 
stores pixel data from the first filed to the fourth field 
(f1 ~f4) which are four interlace fields inputted 
successively to an input terminal IN. A shift register 
(1 2) outputs line data inputted from the field memory 

(10) in serial according to line data in parallel. A motion detecting unii(14) receives line data of each field 
outputted from the shift reqister(12) and detects whether the motion between the first and the third fields 
exists or the motion between the second and the fourth fields exists. The motion detecting unit(14) 
generates a motion flag signal which is enabled if the motion exists or is disabled if the motion does not 
exist. A filtering unit(16) responds to a motion flag signal(MF) generated from the motion detecting unit 
(14) and performs a spatial and temporal filtering of line data generated from the shift register(1 2) . An 
interpolation coefficient generating unit(21 8) compares a field rate of inputted interlace video signal with a 
frame rate of delnterlace video signal. An interpolation unit(20) receives line data of the third field 
responded to a line polarity(LP) and outputted from the shift register(12) or line data of the second field 
and the data generated from the filtering unit(16), and Interpolates the data responding to an interpolation 
coefficient, and generates the interpolated result as line data deinterlaced between the second and the 
third fields. 
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(54) 'a^S^^471|S1 





"a^^i ^^7vt ^^si-^ (a)ia-7ii. (a)'a-?}i^'H -a^si^ «s^<^'t!i2i ^sir^ t-^j^i^ •s^j-'aj:^] bzv^^^] 

^^^31 ^^s\^, 7il^» rfc^j a:L>5tJ^S. -S^g^l-^ (b)«^l, (a)'a-7i]<HlAi <Q^S\^ <^-U-tlJ:2] ^E.^-^)- t"^ 
Hl^ '^^o^-y^sl =e11<y#ol cfs cj-jL Sefl-a^* ^*^7) ^^V 7)1^1- ^t}^ (c)^7)l, <a^Hl^ 

47112] ^ = 1- Aj-oHl -g-joojo) 7H- A^:^*]-^ (cl)'^j:;Nl. (d)^7i]<iA-l ^^'Qo] ^7ll^c]-Jl ^S'SS)^, 

^■^M (e)'S^l, (d)^;fl»flAi -i-3l<9ol ^^^JL ^^S)^, 5]-^ ^^oll 

4et ^]^^ ^E]^* ^^«>^ (D-a^fl 5^ (e) afe (f)'a-;Hlo]l'«-i ^B]^^ :g2]-2}- a-^v «^l-§-5H a^>* 
*>ul, JiL^V€ 14* cl^Eleflo]^ 'g^-a^S.A-] (g)'a-7}lS. ^* AS *>ul, ^^2] ;5l*> 

Slul, <g/t^ ^4^7> ^-f AliJi^^l clitiiJIol 2::aofl pjTll =el^]^ 7]^^ 

-E7 

£ 2fe- ^^£i^ 37J12] 6|-8-«- ci^Eisjfloiiii 'g'^«^7] 4i« s-^ojci-. 



oj^tJlBl ^^£|^ S.4'QSi\ #lA)t M-E^Ml^ £^014. 



S. 10^ £ 7«>11 £Al« a:L> ^^-f (18)£1 ^J-a^Hll- q-Efifl^ SjS.£o)4. 



^^^^^ 



■& ^"g-S- -aS-^Bl^il ^ "JlEl^oi^ nl^Eleil^l^ 'i^^S. 

471121 ^El5^o)i o)^^ c)<?lEisflol>; ;}^*) 5J ^.a<Hl 5i<»14. 

£ 1^ 27112} ^Elt ol-§-« D-'a* -a-S^V?! £^ol4. 

£ ^i-as}^, LI, L3, L5 S. oj^oj^ f-^s^ g^o] l2, L4, L6 5. oj^c^^ sJ- 

^ l£ fZ* LI, L2, L3, L4, L5, L6 S. oj^ol^l^ S.^'Q F 

^l^^, ^^51^ 271121 l£#-i- ol-8-Si-<H clojEli^ol^ =efl^J^ tV£^ ^V^StsV?]^ «^^R>, ^£lS. 
"301 f-'S^'i!±2l ;3-f ^£?}-«>fl -g-S-i) *M7> -aS^7l nfl^-ofl ofl;^(edge) ^^'^^ «§^2l ^^1- ^ 
elltl-4. olelt: U"^^ ^7^21 T^<il^^o]±i =^^M ^S. ^\-%-^^ HJ-^614. 

W Cl 711-a* «1-7l ^«il -a^S]^ 37112) ^£^^ «>l-§-Sf^ Clo]Eli^oli ;^;S|7l- Sl4. 

£2^ ^^Sl^ 371121 ^£l-*<»l-g-^cl<?lElEllol>:^'^^^ig«>7l ^«-£^o]4. 

£ 21- Bl-"?! L01, LOS^S. ol-f-<H^ ^£ fl, a)-?! L10, L12, L14S. «>1^<H?1 *t ^£ 

f2, 4^ el-ol L21, L23^S ol-f-^l^ ^£ f3# ol-§-«l-<^ cl<aEl?!fl6l>i HBfl^J Fq* ^^tf. £ 2«1| £>^1€ 
4^ ^"^l, 271121 ^£4 171121 -f ^HS. ol^"H^ ■S'r ^£ f22l Bl-t!^ HtflS ol-8-^c|-. nBloL, 
71121 ^£ f1 5J f3^>5) ■g-al'321 ^il- v+Efifl^ ^21°J5K* 

J-i- T^«hjl, T^«fl^ -frallJSK^n)*!! ^-^^ «£ f2«(l ^^^91^ ^0]^% =f-m. 

<fl?itll. ^ Sl^fl el-^ Lxx^ 'fl^lBll- ;3-f , •S-a)«ja(*„=L2i-L0i)-i- t^«Hi. -g-^^SKajo) ^isSit >i4 

3^ l£ f2Sl Sl-'U cflolEl L102|. L121- «l-§-«1-<>1 ^^^^ Lxx2l e^oj cflo] 

E1S.A1 ^^4. o^7H, ^^V^ ^El%^ L10S1- L1221 Jg^St-i- ^V'arSl ^>^, -g-^llJSK^ 

jol 4:^21:^4 ^o.^^ ^£ fl2l S}-?! cflclEl LOI^ ^£ f32l e1-«?l cljolEl L2l-i- o]^^c^ a1^>^ :g 
^*S«l-jl, a-i- bo(2l el-oj i^o]ElSAl ^^c^. o^7]Al, Al^2j ^El^^ L014 L2121 ^^H;^ 
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°]^]^. <a^Sl^ 37)121 ^H* ol-g-^ clo]El5flol>: «<,V^ o. 27HOJ o)^^ c^ojElzflol^ "o^'^iLnf 

dI- ^-f . ^'r f2Sl 2f<il cflojEl L10, L12, L141- HcflS ■^'QH^?] nj^ol) #2jo)6] gj^ 'g>8-^>H^ * 
^21 ^^a^gol ;«1«1-S1^ §-;*llJa<»l ^^^i^. 

£ 3^ ^^i^^ 471)21 01-8-^ cltlEliflolA. .^.g^ >a'g«^7l £^0)4. 

i 3-i- n, fSSl- -5==^ ^= f2, fAS. olf-<H^ "S^Sl^ 471121 ^Hl- o]^^^ ^E. 

fSSl ^*H^ c1«aElelloli€ Ssfl-a-i- T^^-cf. £ S-KI-H^ ^o), ^= f32l #1*H>«1 cl«?lEiBll»lit€ ^ = # 
^-f . ^==r f32l n-ilo]El# acflS. ol-§-*]-jl, f3«>l "^l-^ ^91 V, W. X, 47l|2l ^ 

H ^sflofl -i-a!oi2i -s-/^oii 2i;|tb ^91 fii<^iEit ^^^-^ -a-'y^-'^. 

47)1 ^St ^>21 -i-Zl-a o^-f ^ -a^, f13!^ f3^V2l ^2!°^ c«l-^l- ufE^vfl^ ;«ill#efla 'i!±(me)2^ 

^E. f2^ f4^V2l -g-^l-ye^^l- 4e}M)^ ;^l2l-eflii -il^Cmo)!- ^^V^. a?i q-g-, ^nt2fl:i 'i!S:(me)S^ 

211a -yjiCmo)!- tsl^^'-^s.Ml, 47B ^^^^ -g-^<a ^i-f-l- M-E}-^^ 3.^ l-ella -a^dviF)* ^ 3X^. 3. 

^ ^^ZL 'il±(MF)7l- ^ofloll-Sl^ -^^^Jo] ^m^Jl f3Sl e^tl t-llolElt <»l-8-*F«H 

^E^^-i- ^Bl%^ '^'Q^t^. tv^, f-zBri -tlJ:(MF)7V cl-Hlojl-si^ ^■'^ 

sl-'H -f =r €s f22l ei-o] tfloiEii. acfls. >S-'at:>4. <^7l^i ^^V3j :gEi^ ^ Ai^^ ^E^^-i- ^*8«l-^ n}-^^ 

•=41ticfl, £ Sofl-^-l el-'y X21 2l-°J tflolElt saji^ ^J:(MF)7l- ^ofloH-sl^, f32l ^ 

<=>]t] C24 C3* <^i-§-«w *^>3i ^Ei^-i- =^=«gs^2. ^e-i%€ a^i- ei-'U x£i ei-«?i cfloiE-is.A-1 -a-'at^cf. 

Sl-^, l-2fla 'a3:(MF)7l- cl-^floll-Sl^, f22l Bl-y cflolEl b3l- X2l 4«y iflolE-l£Ai ^<g^ 

4. 

£ 3t %^2*><H ^d'^^ nlolEle11ol>, ^^oj o^^o^ 47i]£^ ^Hl-* ol-§-§>7l nfl^ofl ofl;.] :f^e| 

A-1 s^^2l l^^l^v ^ o.q.^ ^E 3,^ ^HSl el-o! cflolEll- ncflS. ol^fvo.^.«l, 2^^o] 

Ajo] ^ieft o^^is] afla*^^l *tt4^ 514. 



^^«1-^ 4711S1 -aElBflol^ 61^^ 4^UEli!llOl^ ^^^^ >l|^Sl-^ A Sl4. 



«|-^ <a^«l.^ 471121 ^El?l|olii = ^ 6)^^ «:l^Eli«olAi ;S-;»1^ >l|-S«l-fe- m Sl4. 



^ ^tgo) oi^ui4 a 4€- 71^^ ofl^l -f-g-HI^MSl is^ 5J ^41- ai4i^4^Ai 5ifl<g 

■i- ^« 71-^-i- ^fe- ^^4^ 471)21 ^El5!|o):i o\^% ^*4^ ^ Si4. 



^7) 4;«1|» o)^7) ^ t^'gofl 4€- ^^4^ 47B2) <?lE)Sfloli ^B* ol-§-^ 4"?14i!)lol:i "^^A^ 

•a-S-anfil ^H#4 #^i)^ «8'S-as:5l ^^7>§ ^1^4^ (3)1^7(1, (a)'a7fl«ll'H U^4fe ^-^-Jdi 

SI «H^4 t-^s)^ 'a-^'tl±2l =ell«g#6l ^4j1 AS-ia-il^, ^tk A^^: dt^ iL:?vst*.a ^^4fe- (b)^;fl, 
(a)'a-7iloflAi <a^£ife <3^-tlJ:2) €H#4#^s)^ «g^'i!±Sl =i^)«3^ol 4^42 ^r'^s)^, 
471 4« Ji?!- 7ll^« ^4fe (c)^7fl. ^^slfe 471)4 ^^Hofl ■&4^<»1 *7i)4^ 7)-i- ^'a-4^ (d)ia-7il. 
(d)'e7)l«11><-l -g-zl^jol #;fl«-4ji *^4^, 4^ ^'i'^ 44 ^4^-l- ^<S4^ (e)^?!), (d)'a-7ll«fl^ * 
4"a«*l ^7i||44 S^^4ji ASr^a-s)^, 4^ ^^ofl 44 4^^^ ^*94^ (f)^?)) 51 (e) 2^ (f)'a-7fl«114 

^4%€ ^44 Ji^v Tii^i- 0)^40^ li:^^ '^«842. ^4* 4^4«l)o]:£i ^^^-aiS-H ^^4fe- (g) 
'^Tfl^. «»l-f-<H4fe ^^1 4%-444. 

^71 4S. 4781- 6)^71 4«l). ■& ^'goj 4& Si^4fe^ 47l)4 ?14i«ol^: 4-8-«^ 4^45!il<»li:i ^^fe ^ 



H51 oi^Sl^ ^ efolS) ^-a^lofl ^^V^ lEl^-i- ^«S5]-^ 1E1%-?- ?J e|-<y ^>ao1] A}o.5|o^ oj^s]^ dl 
°H^1S] cjojE^iiflol^:^ tflojElSAl f-^«>^ ^o] 

E.S1 ^^slt ^ e^-ol2| '^^^^ ^m^. ^ = #4 

iefl-a^* ^s.^ i^>5t# iL?v A^s.^] cfs^ ^tt 

t^«V^ iL?V^» ^o] 
£ 4^ ^ ^^'goll cl-aEleflol^, -a'a«F7l #S-f ^moln^. 

£ 5^ ^ ^'g*!! 4€- ^^^t 4711S1 qlEli^ol^ ol^^ clolEl2flol>^ .^V.^* -a'3*l-7l £^ol4. 

£ 4 ^ £ 5# ^i-^sl-^, ^ ^^^-a: ^91 tflolEl a1, a2, ...S. oJf-'H^ fl, ^91 c-ll°lEl b1, 

b2, ...5. "^l^-^l^ «H f2, 21-^ cflolE^ c1, c2, ...S. olf-<H^ f3 ^ El-"?] c^)o|e-1 d1, 

d2, ...S. oj-f-'H^ *=r €H f45^ <a^£l^ 47Bfi1 ^Eleflolrii ^S#^ °l-§-«1-<^, ^2^Hil- ;*1|3^H ^HoflA^ s^. 
<y pi, p2, ...S. olf-ol^ c1<?lEl^ol^ nj^joi p 

D* "L>€-4. £tt, £ 4'HlA-i ^Hs^ 4<*H a^i^ i^-JlEleflo)^ ^s^l-ai-ol ^Vf-^^l^ Al^V^j ol 

-a^si^ "S^^-tixsi ^^-§4 #^£]^ <^^o>^2:£i serj^^i ^^^i-f- ^-a-t-vcfcpiiiso^Ti)). <y-^£i^ °i 

^MS-S] "^-^^^Sl Htfloj^ol ja.LV ^l^(w)# dt^a li^5l;(wO)«.S. 5. 'g^t!-4(^) 

52^;^]). tva. <y^Sl^ '^^J-'tlSlSl "^^J-tliSl =e1l°J#ol H^rJi- ««-(frame rate 

conversion)* JS.^ 7fl4=(w)t ^t>c^. 7^1^(w)f - ^Sfl^j-?] 'i'-'^-g- ^#€4. 

<a^£)fe tiElJflfliii -^^^-ilSin NTSCtl -y^sl^ "^^-aj^Sl SeH^*^ 30 = ell^Vsec^H, ^l* 
M-El-MI^ 60^H/sec<^14. f-^sl^ cl-JlEl^oli <^^J-^X7h NTSC"?! ^-f, "t^Sl^ "S^i-^iSl 
^.Sfl^-i-^eo^^^/sec-^lcl-. ^, "a/t-^sl^ ^^J-^JlSl ^El]7> S.^ NTSC^ ^-f, -y^sl^ ^Eleflol^ '^^g- 
^3:S1 ^Hl-(60^=/sec)4 f-^Nsl^ 4'?lBl2flo)i -^-a-^JlSl SeflUt(60 = zfl'a/sec)ol '='1*1^, U 

^ = aifl-a^ol ;g.f , ^ -a^i^l^ «§^^J:51 i:fl<»lElSl ^l^?}-^ ^*14 1-^=1 

^ <S^'t!J:Sl S.^<S cll<*lE|Sl Al:?>^ -t^goi ^^.x^l«|-£^ ;fl^(w)l- a.:?>5t(w0, <m?i 

cfl wO=0.5)±S.^^^cl-. 

"a^sl^ "?lEl5Jlo1rii '3^'y3:7f PAL^ "U^SI^ <3^^^3:21 =Efl^J#-e- 25=e?|'a/sec<^H, '^]% ^ 
44^1^ 50^S./sec<»14. <»1 "fl, -t^Slfe ^9m^o]± <9^^2.7> NTSC"?! ^-f , t"^ 'S^'ilJlSl Szfl 

« Sefl<3S) Al;?J^^ ^:*17V is 7>^^4. 

£ 6(a) 51 (b)^ "U^sl^ <ilE^efl6]i:i <g^Sl ^=-i-4 4^E^e^l^]^^i "^^S] ^zfloj^ol aIs. 4€ 

B^^Q^ 4*11- 44^1^ S.^±S.. S. 6(a)fe- "S-^-tl J:4 ^ = 1- 44Miul, S. 6(b)^ # 

^ "^•^^±4 5.Eii<a#44\B4. 

£ 4. £ 5 5? £. 6* ^2:«}<H. 9^ '^^-^S.?} PAL«la. 't^ '3^-tl£7> NTSC^ ^5.^1 'g'gt:4. *14 

«^^-f, •a^^n, f2, f3 f504 50^H7Via:*'?>«a^4^, -t^'S- 4'?lEli^|ol>iSl'H Fl, F2, F3 

F6021 eOHefl-ge] #^€4. 

£ fri: ^2:«^^. F27h #^4fe -^m^ 4^^, f34 f4AH"HI'«i €£ f37} :f w1^^4 

^ i«^3!-i- 7>^^ F271- ^^^-i- iL^4. o] "11. SLE.^ w1# a.^ ^4'(w)S.'H T^«l-'^. i^fl 
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"tJ "^^S. ^olc}. <Kl^cfl. izfl-a F321 ;g-f 2tL> ^4^(w)^ w27|- €4. 

;fl4=(w)t ^IS: cl-S-, -a^Sl^ 478S1 ^= f1, f2. f3, f4 A}o)ofl -g-^«yol ^^«}.^ 7V# J&'e^4(^56'*^). 

o) S^^cfal *<S5l^ et-il ^^J(LP)°i) 42^ -"-I^V^j ^E)^* 4^^^4(^1601^711). ;*fl58 £fe :«ll60'a-;Nl 

ofl^cfl, £ SoflA^ s\o\c) pis] g^o] cflojElt ^«>7l 4^ 471)2] fl, f2, f3, f4«fl -g-^jlJol 5l^7H- ;at- 
t-4. 4=r IS fi4 f3?V4 *2!°JSt(mci)# -S-^l-ysKmdjsl 37H 44 #2!°r,'4 -R-/-?-* 44M1^ ^1 

♦ Hfla -t!3:(me)» =?-tt^. IH f24 f4^V£l -i-^i <?] 5J:(md)-i- ^4ul, ^^<a5Kmd)4 34 ofl n^ef ^ 

^■ysl ^/■¥-* 44M1^ ;^2€zfla 'ti3:(mo)* ^•«-4. <H4>H, ^H^Vofl -g-^lJS) -8-/^ 

"II til«-*'a-^ ^;4l5it * 

45}. ^4:514. -S-zJ^^Knid)"*! -a Til it « 

„a.4 ^al'a^l SJ4ai ^^i!^<^ ^»iloll-4^ ^1 £^ Patella -t!l.(me. mo)t «-^«-4. "t!-^, -g-ai^ 
?it(md)c«l -a;*?!: 5 

^M.4 4*.^ •g-4'9'^1 Si4ji *'a4<H 4'«11*1#4^ >fli afe- ^Z^idzi 'SiCme, mo)l- ^^«4. ^l "II, 

^11 ^l2»Blla -tl^Cme, mo)* ^tt 4-§-, ^ll^eflZl >i)±(me)4 ^IZ^zflU -tl3:(mo)l- ^4^42, ^4^ 

€ 141- ^S fi-f4^«1l ■i-4'a <H-¥-l- 44MI^ a-a #5!lla 'i!3:(MF)S.Ai ^^-^^ $14. 

pi4 4^ ^ol4^ T^47l 4«11, ^4, ai, bi. b2, ci-i- ol-8-4<H ^4^3 cll«14 at t"^4. ^4% cfloj 
4 a4 ci* a^v ;Hl^(w)<Hl ^■§-4«i 4^ =T^^4 14 i^4ji, «4t pi4 4'il «HI44s>H t'^- 
4. 

pi=w*ci +(i-w)* cfi] ^. 14^ c)]°14 at ^-HUi a-a •^3:(MF)°1I 44 a 5;t°1 ^4^4. ^. € 
s fi-f4:a'>ll -i-^l-yol SI-H a-a f efla -tlJ^dviF)?]- °J°)]°lt4^, €4^ cUoJei 4-i- 4^«}4 24 
f24 4"y ell°]El bi4 b2* oi.g.t.v ^;lV4 ^^t> 14 tHl<^14<5l4. -^44. ^^4 «4^^^s^4 2ofl 

44'ia 44 ^<^1 4^ tiio)E) bi4 b24 ^^St* ^4fe ^.5.3. ^v-a-^l ^ t ^ Si4. 

ai=(b1+b2)/2 Sl-^, n-f4<i #4'y<='l ?i<H 3.^ ^^=1 -tli(MF)7} 4^<^ll-il^, 14^ t-ilojEl 4-2- 
^^4 34 t4 €H fl4 f34 4^ tflolE] ai4 cl-i: <^l-§-« 4^1:4 ^4%-i: ^4 40I444. <^ 

7iAi, ^4^'& 3«l 44\a 44 4^1 '^44 ai4 ci4 ^^a-i- t^4^ ^2.3. ?v^4 

^sa4. 

Mai+ci)/2 4*711 t"*!!^ ^4% ^44 ab %^ «5(l^4 4?>4 -B.?!- 7l|«^(w) 5J d '^441- 4* 

*|.4, <?i4'4 14 '^^4o^ i+Efia 44 S4 m:?}-§- 44 4'?14^4iii 4"?! 444 t'47|| «4. 

£ 50114 4^"il p24 4-?! 444» ^« ^-f , 4^ 4°J pi4 4"J 4441- ^VHb ^-f 4b 44 
^44 :^44 4-S-€4. ^, 4^1444^ 4"?1 p24 444* t^#4 4^ f2, f3, f44 444"?! b2, d, 
c2, d2*- 4-8-44 €4^^ 444 ^ t^«-4. «4% c-«44 M b2l- S.^:^^ >^-S-44 4-g- ^44 44 
«4 ^41- 4^ 444 p2S4 t^«-4. 

p2=w*^-h (i-w)«b24 4. ^4^ 444 /fe- 4«II4 t"«- s.-fi t4:i 'tl5:(MF)«fl 44a ^4 ^4^4. ^. ^ 
Hfi-f4'H| -§-4^4 5a4 s.^ #4a^±(MF)7l-oioii4-i-4^, ^14% 444 /fe 4-i- 4=^4 54 ^4 l=f3 
4 4?1 444 ci S c2l- 4-§-44 ^^4 €4^-1- "^^^^ ^4 44444. 

;S=(ci+c2)/2 sv^, ^s n-f4«>l| -g-4"a4 §i4 l-4a ^J:(mf)7]- 4'MI4t4^, ^4^ 444 /fe 4-i- 
44 64 ^4 f24 4-11 "^44 b24 f44 4^ 444 d2* 4-8-44 4^1-4 ^4%* ^4 4444 
4. 

/8=(b2+d2)/2 4*711 T^^^ 14^ 444 /3b #4 H4'a4 4?>4 ^^I'^Cw) b2 4441- 4-8- 

4-4, 'r4^4 44 ^^'^ 44\a 44 S4 2i?M- 44 4^444:^ 4^ 444 p2# ^4>ll €4. 



tflolEl pl-g- Cl^ElEflo)>; Hefloj dl'^lElS] e^o) tflolE]^ ^E^tflnj, p3, p5. ...21 

± 01o)El£^ e^oi c-ilolElt p4. p6. ...si el-o] iflo|El^ p2t ^4 f-<y«}cf. 

ol^Tll, 4t= *t2| e^^ ^^^(LP)^S. o)*^ ^SS^ >>ltVaj ^^Vaj t ^^^SLS.«^. 

JiL?> 7il^(w)^ £ 6(a) ?J (b)^ <g^sl^ 'g^o^'il±£l ^H^-^ t^s]^ 'g^^-a^.^l Hefl-at 

# uliiLS^ol oj^S)^ <S^*h'i!±l- 71^.2.^ t^Slfe- <§>^^'il:£2l #^ ^All- M-E^vfl^ ^Al?]to.s.Ai oj/^^ ne^ 

±si izfl-a^o) f■'as^7^^ ^^-t sish ^-f , ^, 47iisi oi.§.«i.o^ cjoi 

dlolEil- acflS. 0I-8-5M SJ^ul li^LV^i wO->fl €Hl-:?>«fl ^.^V-t ^-S.-^ =?^l<a 

<^14. ^ ^^'g'i 4^ cl^ElEflol^ ;^v^l^ Dlla2l(io), 4^ HE efl;^Ir!:Ei(i2), -g-aj-y ^#-f-(14). 
(16). a.:?>-¥-(20) ?1 il^L^:^^ ^^-f-dS)* i^S^o^ ^^j€4. 

£. 41- %^2«M. DflaB](10)^ "y oi^4^ 47llS] "^Bleflo]^ :gcol :;^4^E.(n~fA) 

S] 5^^ iHlolEl* ^4*=^ ^^«-4. oila.5l(10)fe CjolE]Eflo|^S]^ ef-yo) .^^ £^ 40] 

'y7H 4^ 4'?I ^^J(LP)«>fl ^-§-«1-<^ 4 ^HSl 4^ c-floiEi* =-#^4. "i^lcfl, '^IfieldO)^ 4"?! 

(LP)ol ^=^oj nfl ^ ;*il3«H2] m^^fl 4^ tflojEl^ ;<ll2^HS^ m^?fl 5J (m+1)^^ 4^ tflclEl* ^llS. 
^t«-4. Hejjl, '^]£B](10)fe- 4^ ^'^(LP)^] ■i-=r<a ^ ^]3lH4 5^ (m+1)S!^ 4'?] "Hl'^lE-ISl- ^1 

2 5J ;^4^ = 21 m^?fl 4^ t1144* ^tt!-4. 

&fl^|>:El(i2)^ ^E. iH3](10)S.-^E^ 2)15. -y^slb 4^ cfloieif- 4 e^-o) c1|o]e^ #^«1-4. 

^^-y ^t'-¥-(i4)^ 4^5S e^l4±El(l2)S.-¥-Ei 1-^4^ 4 4il c-H^IeII-* ^41-<^, 5^ ^l3«HiV 
4 ■g-4'a«l SI44 £^ ^2 5J >94^H?v«fl -g-al^J**) Si^^M- ;a#4ji, -§-4'a4 51431 ^#4^ <?l»ll'>ll-4 
n ■§-4<a*l §i4ui ^-fHl^ 4^41-4^ JH.-a #ei|iZ'tiJ:(MF)* ^^«-4. -8-4^ ^#-¥-(i4)«fl tfl?} ^^^^ ^ 

^4^-¥-(i6)^ •S-4'a ^t-¥-(i4)S.-¥-4 t^4fe- ^eflii 'a±(MF)«fl ^^4<H 4^^S sfl 4^^4(1 2) 

4^ tflojE^f. :^;^>^ a);^]:^ ^4^^ ^«8t:4. i^ffl, S.^ »eBa 'i}±(MF)7V 4'^'^l*Sl^ ^4 
^•¥■(16)^ 4^ ^^^dJ*)"!! -S-i-^^i 4^=S sfl4i^El(i2)«fl'H #^4^ >fll 9J ^3^H4 mSi*ll 4<a cfl44 £ 
^ ^2 5J ^4^=4 m^^D 4^ C1144* 4-8-44 14^^ ^^42, ^4%€ 14* l'^t>4. Si^, 
S.^ €efla ^2(MF)7l- ^01141-sl^ «4^-¥-(i6)^ 4<y ^^^(LP)*!! >S-§-44 efl4:ii4(i2)'>114 
^ ^2^ = 4 m^^fl 51 (m+1)S!?fl 4^ t1144 SE^ >fl3^H4 m^^ 5J (m+1)^^ 4'?1 5]144» '^l-§-44 * 

^^42, €4%€ #^t!-4. 4%447llfe. ^4^-?-(i6)^ 4?>4 ^4%-¥-(22). 
^4% •¥■(24) ^ 'a^4(26)» i^44 ^^€4. 

'«-m4 ^4^-¥-(22)^ "^^^4 3 51 54 S4 4^ €=^2] 4^ "^44 S.^ ^Bti^ 4^ 4«144 
-i- ^44 ^t'**! ^«8«4. €4^^(24)^ 2 5? 64 24 4^ 444^1- Sfe 34 

4"?! 4'^14?V'^1 ^5SJ* ^44 ?}-^4 =r«S€4. ^44(26)^ 3.^ l-zfla 'tlJ:(MF)<H| -§-^44, ^1?>^ 
%^(22)»fl4 €4^€ 44Ei4 ^^4 «4%^(24)»fl4 ^4^€ 444^- 444 4444 -^1444 t4t:4. 



^^^(18)^ 'a^4^ ^444^ "^^-11^4 ^H^4 4'a444:i: "S^-tl^s] =sfl'gi-i- 

42^4. ^J^ '3''^'il±4 lHi:4 #4 '3^-ilS:4 =5!(1?J#4 ^Si^ a.?ia(wO)* a.?v ;^'^=(w)S.4 # 
^^4. S-V^, '3^-ti±4 ^H-i:4 %^ '^■^•^l:4 «zfl'at-4 4^^, ^^■¥•(18)^ Sefl^Ji: « 

4^ iL?> ?il^(w)l- ^44 t'4«-4. ^^S-¥-(l8)»il "^H^t -g'S^: £ lO-l- #2:44 

4. 
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£] B}ol i^olElS^ ^E|%^(16)«>fl>H t^S)^ iflolElt ^o}^<^. ^^(w)«>fl ^>-§-«^<:^ S.^^ 4^ 

£ 8(a) ^ (b)^ 5. 7«>fl »Hal(10)7> cflojElf. ^o]^^ ^^§^7] S.^<>]^. £ 8 

(a)^ S. 5»fl S.^]^ ^91 pl-i- ^«^7l ^# ^Efvflul. £ 8(b)^ £ soil £^1^ cJoieI 

efo] P2# ^5f7l ^-t i^* 44 £ 8(a) H (b)Hl>H^ ^ ^-Jl* "f-^^^t 4^-3 

SBlSS T^-^^-i- 7V=St!-4. 

£ 4, £ 7 ^ £ 8# %^2:*>^, pis] 4<?1 ^o\^^ ^^7\ ;«il1^H fl2] a1 4^ eDoJeIs^, ;«ll2^H f2£] b1 
^ b24<?l ;»il3^H f32] c1 4°a =ll°]El7^ ^^«>cf. p2 B^"?] c-)lo)Elf. ^§1.71 ^s|) ;*]l2lH f25] 

b2 4'?1 cilolElS^, m^E. f2S] c1 1^ c2 4"?! cflolEjS^, ;^)4lH f42l d2 4'?1 'flol^7> ^iL^V^. 

iefl-ys] e}--?] ^^J(LP)<i 44 ^H2] 4"?! t-ilolEl7l- ^4^4. ^-1- '^l-S-*]-'^, £ 8(a)'»l| 

«>4 ^o), pi el-o] cllo)BH- ^§ nfl^ (io)<>fl 47BS] ^Sf- fl, f2, f34 37l)5l ^ 

="11 4^ tflojE] ci, bi, b2. ai* ^ r si^ii ^-i^H 4«s. ^#$4. ^ 8(b) 

"i 4^1- p2 'flS-eldOoH 471151 ^ = # f2, f3, f4£l 371)51 

ofl ;(|^;e1 4°J i-i]«>14 b2. cl, d2, c2» « ^-i»11'^1-¥-El r ^'t^'W 41^ 

■a^J-^ 47]] 4^ '^fl<»142l #A] o|AV^ >.t8^ ;g 4-, 47|)S1 5].ol nflsa}* ^^S. ^4. ^44, £ 8(a) 53 (b) 

ofl S.A]^ «>fi}. i^as](10)2l ^-t S.^^ «]-§-%^J5.S-»|, 17114 21-^ n|l£4'?>^S5. 47)1 4"?I C)]6)E]4 

*^1 <a<il- 7>^47l] ''l^l^, 37)14 4"y °ilS-2H- 4-8-44 S^^-^fS. 4ss, 4s^<H 4olSl- «<')^ £4 
7)- 5i4. "a-, £. 8(a) 53 (bj-K) £4€ 44 ^f- °l-§-S 4^HS ell4iii4(12)fe 4 4^1"^ 84S 
4 ^-a i|«^14* =r Slfe 324S4 4^^M efl4^El'>H<»> «-4. 

£ 9fe- £ T-Hl £4^ -g-413 ^#-^(14)<K| t))^ -a-a-^HS] ^asojc].. ^3)oj ^#^(14)^ ^#-¥-(80). 4^ <*)) 

2.21(82), ;^1 v)14 ^34'a4(84-88) 53 i^o. -tl3:^^-^(90)l- i^4<H T"'^d€4. 

£9l-%^24°1, n^^ c]olEle1]o)-i a^ojo^ qai^q) ^ nflojE^l. ^*>^ ;g^ofl cflsfl A^'g«4. ^#^(80)^ 4 

91 ^^j{Lp)o)i ^^4-=i 4=i=M ^^]^^^^2)s.^^] 4^ ^ ^21= ^12 53 >ii4^.E4 4^* 

'y^'a:4 ^'»>-&6]2, 4 ^=4 ^-i^H -g-4*J''l 5a^7]-i- :at-^4. 4'?1 '^3.4(82)^ 4#^(80)S-f 

El n'ti^llsl n]<UElefl°l± 4°J2] q^^fl ^-fofl '^«--g-2)<a ^f- 14» 7]'y42, 4^'-!^'=H5a^ (n-1)^^4 

4'?]4 (q+1)«^ ^-i-Hl cfltV -&4<a 34* ^«t>4. ^Il4<5l7](84)^ 4^ BflS.5l(82)S^El ^ 
ts]^ iH]o]41- 4'a4al, 4«a€ 34* (n-1)Sl?*ll nlojE^eflo]/; E^ojoj qBl^ ^^o]) cfl^V .g-zjoj ^^^S.^ t 
^t>4. ^I24'a7)(86)^ ^) 14 "a 71(84)011 4 ^^^s)^ tflolE^s. x)<g«1.4l, 4^€ 141- (n-1)^^ ^9l^]t]]o]± 
4°J^ (p-i)«^ ^^ofl cflt!- ■§-4'y 7j* 343.4 t^J«-4. >Hl34<a7l(88)t 7j#.^(80)ofl4 34 tflo) 
Ell- 4^4ji, 4^€ 34* n^^^ c|<a4eil<^1^ ^9lsi\ p«l^ ^-Sofl •§-4'^ 4# 34S.4 ^^^114. tefl 
n -ils ^^^-¥-(90)^ 4#^(80), 4'y '^2.4(82), ;<ill4'a4(84), ;5l]24^7](86) 5J ^34'a4(88)4 t-^* xf- 
e) 2^^42, ^2] 34* 2.-^! #zll^ 'il3:(MF)S.4 t^S«4. -fifln 'il^: ^^-¥-(90)^ A4 tH*] 

ss. ^ si4. 

£ 10* S. 70)1 £4« a.?> 7114= ^^^(18)4 'a-a4«Hl* 4-4Ml^ ^S.J£o]4. Ji?> tII^ ^-«-¥-(l8)fe 
^•«-¥-(100), ^-514(102) 5J -51^4(104)* a^*H T^'9€4. 

£ i(hi- ^24^, ^*]^ ^^^000)^ «4s "U^ ^'S-a3:4 4*m« 4^1 
(CNTj)4 "^^s. ^^ 1^^1:4 4^* 4-SrM^ 4^ 4-g-S2KcNT_o)-i- «-«»Vi-<H, f-^ 4^ 4 
^^^^(CNT.o)*] 4i^St<^l « «8, 4tl 4*S5J:(CNTj)-i- 4^1?t*.s4 #^«-4. 4^447)1^. 4^1 
a ^^-¥-(100)^ -^^4(106) 51 5ill4^4(108)* £^4<H T^-«€4. 

-^^4(106)^ -t^ 4'il 45-s?KcNT_o)<^l ^^4<^, <a^ 4^ 4*B2Kcnt_i)4 !^14:fi4(i08)o]l 7]'^^ it 
44* ^ei«]-<^ #^^4. # 4 'i^>«ll4, -^^4(106)^ %n 4"?! 4-SrSii(CNT_o)7l- i^iit<^l e]^ -g^ 4 
91 4*S2KCNTj)* ^^4<H #^431, -t^ 4^ 4-£-sa:(CNT_o)o1 ±^3^ 0144 St*^)^ 2114^:4(108)4 
Sl^-a^^o^ #^^4. ell4iEi(io8)fe-?da!4(i06)oll4 #^4t- 444j1, #^'a:S:(CK)oll -S-^4«H 4 
4€ a-i- -41^4(106) SE^ »l-i^4(i02)S. #^e^4. 

;^'a-4(i02)fe- 44it l^^-¥-(ioo)«>ll4 t'«4fe 44?]t-i- 4?1 ?>*ESKcntj)4 ^c11?Kmax)«.s 4 
¥2, 4¥ 34* t'^^-4. ^^4(104)^ 'a^^3:(S)'>ll ■§-^4<H, ^^4(102)<=>1I4 t^l<sl4 £^ rt^ a 
?>a(wO)f' 44* ^^^^ Ji^^ 7ll4=(w)S.4 t^t!^4. «H44, ^^'t!±(S)^ 91% <g^^±4 ^H^4 
^^-511:4 «ell«J-i-«ll -S-g-^-^l ^-a^b ^a^^m. ^.^% •9-*'a3:4 «=-i-4 •S-S-'aiSl =ell^-irol 

^^^4(104)7]- .a.4^sKwO)-i- :a.4 ;fl^(w)a4 t^4£4 -ii^'il±:(S)7l- ^^€4. "J^ 
'3^'ilJ:4 1H#4 #4 'g'*'tl3.4 Si!lltJ*4 4s.^, ^e?4(i04)^ >ll<l-4(l02)ol|4 t-^4^ ^^44* .a. 



^ 47B21 :gHt 4-§-^<^ c)^Eli^^l± 7)^1- ^^^7\ nfl^ofl ^^o^ aj^s^s^ji, -8-a{<asl ^/-?- 

2] ^^a^^-i- ^ 5i4. a?}-. Ji^i- t^-f- ^ JiL?}4» "y/t^si ^2}-^7v ci-i- ^g^ofls. ai^^s^ 
(a)'y^ii^ "S^^-asisi "S^^-a^si hsj^'^oi =g-€-7>i- ^^a^i-^ ia-?fl; 

(c) ^M (a)'a7ilofl'H -y^sl^ 'S^^^ssi ^^€-4 'S^^^iSl 4S.4ai Se^llJi: 

•& ^^«^7i Tii^* 'sxi; 

(d) ^J-7l ^^£l^ 471151 ^Hl- Al-oH -g-4l}«»l 7H- ^^a-*!-^ '^711; 

(f)^^7l (d)^7ilofl>H ^4^iol ^A^^ St^i^ui >iV7i el-o] ^/^ofl ni-sj. Ai^>^ ^ElnJ* ^<S«>^ ^A: 

(g^M (e) {f)'^A'^^ ^Ei^^ :i4<2V >^V71 <^l-§-«H ^^V* ^^'Ssl-i, '=1°Je1 

eflolr^ 'g^^'iiJiS.Al ^AS. ol^tH^l^ ^# ^^^S. ^^*>^ 4711*1 -yelElloii = oj^t!- 

^.^71 a-a 1-Hlla>a± ^ 4^ ^^a* 4^ ^H£l ^-i^H ^l^l-^l Iei^-i- ^^5>7l>4, 

^71 ;«)12^H SE^ ^71 ;*113^HS1 ^^sl^ ^ 2l-'?l£l ^El^-?-; S 

^71 Ei-oi ^>a«>ii ^-s-^H -a^si^ ^-a di^iEi^ ^^7i ^ei^-f o^Ai ^^^^^ oioiEii- i^£i jiL^v ^j. 

T^um^ ^-i- <a^«1-^ 47115] ^Elsfloli ^Hl- «l-§-^ cl°jElsfloli^ ^^1. 

^2^»11 al^H^i, ^7] -g-al"J 4%^^ 

^71 21-01 -§-'^s^<H -f-^J -f- ^Hfil p^^ »d^*U, ^7i p^^H ^^^VoJ ^alU^l "A 

^7h»^t«F^^t^; 

^71 21 n»a«fl tjojEl^olih e^^si pSi«fl ^^-g^fl ^'8-«>j1, ^^si 

fe->lll^l^7l; 

^71 el-«a »02.eloHAi ^#£1^ cflolEll- ;<l«is^«^ (n-i)si^ll c1^Eie|o)i a^-oifi) p^«fl ^jg<^ tfl^ ^zjoj 
;^2^1^7l; 

^7] >I12^1^7H>H ^^51^ tflolBlt ;^<a«^<^ (n-i)'{i«fl ci-ilEl^oliii el-<?lil (p-l)Si«fl ^^-t^fl tfl* -fral-a ^ 

% ^^S-H ^3^^7l; ^ 

^71 ;*lll ufl;^) ^3;^1^7l, >S-7] ^ ^7l Bl-oj x-HaelojAl 44 t^jq^ cflolEl* ^e) 2:^«^51, -fc-sl 2:^ 
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^71 fi'Q #eiiii ^j-ofl -§-'^^01, ^^7] A):iV3j ^^^^s] %^ ^o'-7i *^v^ ^Ei^-?-2i 

^«)7l^ T^Bl*i-t ^-i- ^^^S «Vb -a^*!-^ 47l|Sl ^EliSloli 1 = ^ ol-§-« ni^BlBjolii: 

^S21 m^?^ ^Eleflolrfi p»i?fl ^-g cflolE^Sl. ;()]2^HS] ^ (m+1)^^ ^Elefloj^; e^-olsl p 

>i tflolEl<4 A^7] ;^]2 5^ ;»114^HS1 mSl^ •JlEi ^ojii:: ^912] p^^fl ^€ cflolEl* ^tS 1= Bl^^; ?l 

^>7i iH^ia-fEl alls ^-ts)^ ^€ cfl'^lEl* "Sts ^«^ai, "SI ^-a cfl'>lElt >5f7] -g-^^d ;a 

;<fl2€H £^ ^71 >113^H£1 ^ el-olSl ^^^<^ ^El%* =r'S«^^ ^e)^-?-; 

°§^^^s.^ -t^s)^ '^'^o^'iixsi s.sfl'y-i-i- aia^H. ^^-a dt^j ^^^rs-^i # 

=f-v]t}^ -a^Sl-fe 47flS4 °jEl^o)>h ^s* <>!-§-€!■ cl °J El efl^lii: ^^]. 

>06l!-»ll 5a<H^, ^7] Tfl^ ^^^fe 

?>^Hi;t* ^Sl-S, 4V71 f.^ al-o] 7bS-EStol i^sJt* 1 nJI, .S-71 <a^ 21-^ %^ Sejoj ^Al?Jo. 

-t^ E.^'s ^71 -g^ Hfoi f}^E.^^ ^m^s. ^'a-71; ?! 

^ ^71 ±^ iL:LV5t-|- ^7] a.^ Tfl^S-^i -t^^l-ul, "y/t^ HefllJ^^l ^7l 3*0'i!-7HAl ;(11X!- 

€ ^7) Jt^V 7}l^S.>^i -^^711- ^HlSV^ S}-^ <a^*l-^ 47I1S1 ^lEleJO]^ ^Hl- 

^et^il Si'H'^, ^71 cloiEieflo]^^^]^ 

^7] ^^^^ 4711S1 ^Eli!(|ol>i ^-i Slui, ^71 e^ol ^^^oji >^-§-tt^^ >^7l ^^ 5J >113 

^H21 mSl'^ <ilEi2fl<^l^ p^H ^^ no]^^^7] 5«Il2lH2l mSi^ ^ (m+1)Si?fl '?lEl^«'l:ii ^91^ p 

««4 ^-i "flolBil- .^IS. ^t«F^4, -^H^ ^71 ;»I13^H2) m'fl^ll 5J (m+1)^?41 '?lEl^<»li pSi^H ^ 
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